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Froject 251% Transistor Video Amplifier This document is part of an intagrated

o file. If separafed from the fiio it must be

I Gain Requirements ' ' subjected te individual sysfematic review.

A crystalivideo amplifier must have sufficient gain to bring pulses
up from the noise level of a biased crystel detector to an amplitude
sultable for reducing the forward resistance of a pulee stretching diode
to a value that will produce the necessary pulse stretching ratio.
Experiments on a 1H26 and a 1N23B crystal diode biased for maximum s
sens1t1v1ty indicated a noise voltage of;ﬁ@'mlcrovolts rms on the
inp ut of the amplifier.

To determine how much gain the ampllfler must have the pulse widths
that are to be amplified must be known. Information from several sources
indicate that the longest pulse would be epproximately 50 microsecond.

The band pass of the amplifier will determine the shortest pulse that can

be amplified. As a first order of magnltuae we will assume tha  the

shwrefshortest pulse that can be passed is 0.5 microsecond. Using these

two figures and assuming that an audio amplifier can be designed to pass

the 50 microsecond pulse, the pulse utretcher must have a stretching ratlo
50 '

~of .5 or 100. The stretching ratio of the pudse streteher is determined by 4
the reverse to forward resistance of the pulse stretchingig diode. vfhis._ |
ferward and revefse resistance ratio varies with types o} diodes and

_ with theemagnitude of the voltage impressea on the diode. T‘e best- dlode
for thie epplicasion is a diode with a high resistance ratio at low voltage
levels and a low forward reéietence. Several diodes‘were’investigated and the
1N56 type seemed to exhibit the hest properties of those availsble. The 1N56
has a reverse to forward reéietance ratio =R ﬁﬂﬁﬁﬁﬁ at a voltage of 0.25 volte
of 250 (see figure 1), On the tasie of the forgoing figures and assﬁming
a 81gnal to 2;159 ratio of 1 to 1 the amplifier will requlre a voltage gain

of 20 log 6'§; 80 db.
: 25x10”

The forward res 1stance of the 1N56 1s approx1mately 600 olms at a ‘ ’
voltage of 0.25 golts (see flgure 2). Th ese flgures regpesent a p oer
) , (cf‘vs) — 4 . ‘ . . ' —
+ level of oo T % 1lx 10 watt. Teking an input level of 25x10  wvolt

~and a transistor 1nEut re51stance of -10000 ohm, the 1nput noise power is

625X10_12 625%x10 " The power ain re red to raise thEg
—_—— = watt - power Remmgain requi . ai
10 . ' 4
’ - 1.0x107
iw@wxwﬁﬁﬁ%wnaxﬁrﬁnuéﬁfnj this to 1.0x10 4 watt is 10 log -em—e—wa—— oOr
: - 625x10-16
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To obtain a voltage gain of 80 db an@ a power gain‘of,9b db it will
be necessary to use AISBlOO’grounded emitter iterated resistance'coupled
amﬁlifierS‘with 20 db gain in each stage énd 1 SB10OO gfouﬁded colleéter
stage with a poﬁer gain of 10 db. This is a total of 5 transistcbs in the
video amplifier .

The grouhded collector stage will se#ve to isolate the pulse stretcher
ﬁinﬁx%ﬁx Exkcapacit& from the preéeding stages, increasing the bandwidth, énd
provide a low impedance source for the pulse stretcher. ‘A low impedance
source is necessary in ordervto provide the réquired power into the low

~

fdrwardvresistance of th? diode.'
The back resistahée of the 1N56 diode is approximaﬁeiy 0.15 megohm fgee
at a voltage level of .25 volts (@ee figure-2). This is the back ?esist@ncé
at a stretching ratio of 250.fieieiéériDifbrmniéirésiniaicériaiimritiQiﬁirﬁnii&
The maximum stretching ratio required is 100, therefore the total parallel
resistaﬁce‘of the pulse stretéher (back resiéténce of diode aﬁd input resistance of
the following:audio amplifier)‘need berno greater than 60000 ohms. The |
input resistence to the audio amplifier should be approximately 0.1 megohm td
obtain this total parallel resistance of 60000 ohms. |
The audio amplifier ggin requirement is deterﬁined &by the power needed
by the Telex headset (5 milliwatts), and the power available at the audio

input stage. The power available to the audio input stage is 20 db.less

than the power input to the pulse stretcher. This is true when receiving

0.5 prmgswes microsecend pulses and strecthing them to 50 microseconds
br a stretching mratic_of 100. |
| Power input to pulse strétch?r e—Q— éégxlom4 watt.
Less 20 db — 1.0x1Q"6 watt.

o =b
There will be 1.0x10 watt applied across the 0.1 megohm resistor in
series with the input resistance of the transistor (dpproximately 2009 ohms).

i
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2000 2

p«- (o vv® B Pout =-——im % 1.0x10 = 3x10~8 ,att.
A , _ 8 100000
_ S
_— :
69 =, . : 5x10 3
290 1) ‘ PBwer gain required = lOL_ogv--- ————— =3 = 50 db.

MY

MW!WWMW

Augio amplifier voltage gain :‘

-3 2 _
5x10 x 2000 = Eout (voltage across headset) ,

Eout :13°l5 volt A

win = 255 20 o s (et atsepd RS

‘ 100000

S 3.15  a
Voltage gain = 20 log -—mmmer.. 2 40 db
B é5x16}3 _é——~“

This gain may be obﬁained by using 2 2n47 Phjlco audio ampiifierx
stages with gpproximate-ly 25 db per‘ stage.
I Bahd Widgh Requiremenﬁs | S / | a
1. Lower Frequénéy‘Limit | |
If we assume 10%‘droogFE§§§'tﬁe frequency = ~%—~? = Sl 6 = 2000 eps.
where: ° T = 50 microsegonds
It may be possible to allow more than 10% dfoog;- This can # be
determined.expériméntally for a 50 microsécond‘wwﬁﬂwpulse.
2. Upper Frequency Limit | } |
‘ogSex‘ge\flri%ental 4, stage 80 db gain =HBRIY SBLOO video amplifier
had an upper frequency 1limit of approximately 220 ﬁhkcs. Figure 3 shows
the manner 1n which the upper frequency 1imit xof a video ampllTler attenuates
a'given pulse. Curve number 2 is probably the most accurate representatlon

of thes phenomenonﬁﬂ-, gince it was determined experimentally. This curve

shows that an amp lifier having an upper frequency response of 220 kcs w1ll

Wt s
pass a 1 mlcrosecond pulse with 3 db attenuvation. FHpis B assumed that an
. \
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amplifier must pass 0.5 microsecond pulses with only 3 db attenu_:-a’tio‘n

‘then the upgppanplifier must have an upper frequency limit of 5001(05@_ o
T he  band pass  reddirement w%r any Jength
Cpulse way be determined from the Curves
on Figure 3, | | o

1
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